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This guide describes haw to make a hand- , 
operated winnower for separating kernel from ; 
_shell or husk, using materials which are gencteny . 
, available locaily. ; * 4 


s 


Most of the parts are made of wood but they can ~ aoe A 
be of metal if this is cheaper, or easier for you to ; pe Nae a 
obtain. For instance, the fan blades canbe cut asa .. sae 
a “froma metal tin or drum and Screwed tothe fan 
oe boss. ; 4s a) vee oh) GBs x 


Bearings can be made of hardwood, or of metal- 2 es 
“tubing clamped in a wooden'block. Alternativély, ce 
* a metab block with a hole bored to thé right size a a 
; to take the shaft can be used. Bearings must’ be 
2 ea kept well lubricated. 


. Pulleys can also be made of Cs and, if adjust- =. 
able belting js not available, an old car fan belt, 
for example, could be used for the drive. 


a. winnower was designed for use with the 

hand-operated sunflower seed decorticator 

developed by TPT (Rural: Technology Guides 9 
- and 10) but it can be used for a wide variety of 4 


materials. ; 
. ‘ ‘ ‘ 


Description — in ee 


_A general arrangement of the winnower is shown 
in Fig. 1. The unit is made_up of three distinct a) ; 
components; the body, the wind case and the i 
* “fari, ’ “4 : 


> F ' : .* 


.Y 

furning the drive © ace é : 
n, forcing air into the oe 
‘a! is fe into the te. te ; > 2 


The winnower is operated 
handie which | ee a 
se. Decartic 

eaynere th 


ee 8 to be collected’ SREB. The winnower a, iene: 
~can be omerated by one person. . ae ; ms 


¢ : ~ 


2, 
te 


SEE NOTE 7 


Figure 1 : 
Winnower assembly ¢ 
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NOTES 


\ 1) “@scReW ITEM (1) TO @)« 
2}_.ALIGN ITEM (4)_AS SHOWN & 
3 SCREW TO 


3) ALIGN ITEM -—(7) WiTH s 
&. 4 SCREW tT 
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4} ABIGN ITEM - @) WITH 
@\a 4_ screw © 
5) iTems @O)-G) (2) @ «°° @) 


ARE TOBE O&TAINED FROM LOCAL 


iG 


SUPPLIERS OR MADE TO SUIT ON ASSEMBLY, 


6) DRILL THRO ITEMS(6) 8(17)'@4 ON 
\ 
POSITION ITEMS ‘ 


“SHOWN, DRILL THRO EXISTING HOLES 
IN ITEM (12) @ 9 & THRO ITEM 


ON THE CENTRES 


“} 130 {BELT on 


ASSEMBLY, FITS GLUE ITEM (20) IN POSITION 


‘ [» io wiz: 
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Manufacture 


The winnower can be manufactured in a 
‘carpenter's workshop or by anyone who has Cale 
penter’s tools and the use of a lathe. The fallow- 
ing machine tool is needed, together with a 
competent operator: — 


a. A’small lathe for turning up the boss for the 
fan and drilling a hole for the spindle. 

The following hand tools are required: 

b. Bench and vice. 


c. Hand-held drill—electric if possible —and twist 
drills. 


d. Hacksaw and fretsaw (or hole saw}. 


e. Carpenter’s tools such as a plane, a wood 
saw, chisels and a mallet. 


f. Engineering hand tools such as a hammer, 
tinsnips and files. 


g. Marking-out equipment. 


The winnower can be manufactured mainly from 
local materials but the following Serre com- 
ponents are also necessary. — 


h. Three plain bearing Bile blocks ss page. 
3). 


i. Two pulleys (see page 20). 


The materials required for the various parts are 
listed on page 5. All drawings are.in 3rd.angle 
projection as in British Standards 308. All 
dimensions are in millimetres unless other- 
wise stated. } 


Abbreviations x ae aes 
The following ‘abreviations have been used on 


drawings:— ALUM = aluminium; 


a 


ASSY =assembly; CRS =centres; CSK = counter- Ronen 


sink (or countersunk); C/BORE = counterbore; 
‘EQUI-SP = equally spaced; M/C = machine; 
MIN=minimum; OD = outside-diameter; .’ 
RAD =radius; REF=réference; SQU =square; 
STL=steel: ee ete 


Construction and assembly Jjnstructions are given. 


in the following pages. 


You are advised to read them through, care- . 


: fully before starting work. 
{f further information or explanation h is ited. 

please write to Tropical Products Institute, 9 

“Industrial Development. Departmeé qt, Culham, 


bey 


a All dimensions in millimetres 


Part Figure ‘Item Part ats ; ; er 
; Dascription No No acsils Material Approximate mmneHoe Aeauiree 
Winnower body 2 ] Side panels (2) * Wood 2 off 435 x 205 x 18 Blockboard i$ Suitable 
2 Front panel > Wood 510 x 498 x 18 Blockboard is suitable © 
3 Back panel Wood ° - 510 x 498 x 18 Blockboard is suitabie 
4 Stop Wood *s 169 x 50 x 18 
5 Ceatral mounts (2) , Wood off 200 x 44 x 32 
6 End mount Wood =... 180 x 44 x 32 
Wind case 4 1 Drum body Wood 1050 x 1000 x 5 plywood 
‘ 2,10,11 Covers’{3} Metal 1200.x 165 x 1: 500 «x 165 x-1: 250 «> 165-3 aaa 
& . aluminium or other thin metal 
7 3 Backing strip Wood 795 x. 165° x 5 Cut from rum-body left -overs 
4 Stiffener Wood * 300 x 765 x 18 . : ; 
5.6 Top boards (2) Wood 220 x 165.x 5: 205 x 165 * 5 Cutyfrom 
drum body teft overs 
tev Side boards (2) Wood 2 off 565 x 320 x §. Cut from drum body leftovers 
8 Gusset (3) Wood 2 off 80 x 20 x 8,1 off 165 long shaped to fit 
12 Spacers {3} Wood - 3 off 155 x 20 diameter ae 
; Screen Metal 200 x 80 wire mesh about 1 mm aperture 
Saddle 8 1 Legs {4} Wood 4 off 460 x 44 x 20 
A 2 Long side members (2) 2 off 375° «44? x 20 
3 ‘Short side members {2} Wood 2 off 245:°«x 44 x 20 
4 Side rails (2), Wood 2 off 575 x 130 x 20 
Far? 10 1 Body . Wood 10x 75 diameter 
2 Blades (8) Wood 8 off 157 x 148 x 5 plywood 
Large chute - ‘6 Sides (2) _ Wood Cut from 325 x 325 x 5 plywood 
End.’ : Wood Cut from 465 x. 166 x 5 plywood 
: Chute 7 Ss Sides (2) Wood =. 2 off 340 x 90 x 5 plywood 
ae OEE Hid ep he. 2 Base ~ . Wodd ~ 230 x 90 x 5 plywood > rte 
oo RR ot 
Table 13 1 Table Wood 345 x 230 x 18 Blockboard is suitable aha, 
-assembly 2 Legs (2} : Wood » 2 off 19 x44 x 32 ; : 
me 3 Back block Wood 165 x 44 x 20: ; 
oe Drive : 1 10 Pulley : 300 dia x 12 bore single groove. 12 section q 
7 assembly *. : - 11, Pulley . 28 dia_x 12.bore single groove 12 section 4 
. 12 Bearings (3) ; Plain bearing piliow blocks 12 bore , ae en 
Shoe | wo WE Belt err) a. + Sufficient to fit drive assembly - 220 A 
cane Se sod Coilars (3) “. . ’ Metal .25 OD x 12-wide x 12 bore. | has rae 
; eg 7 Long shaft | Metal . Steel rod 325°x 1200 ae 
: . + 18 Short shaft oS Metal ioccSteel rod 95 x 12 0D» 
: * 15 ' Handle “, Metal... 140. 20 OD. steel rod. 120. x 22 OD tube 0.8 wall 
ae . fe DORSET cena ye Sey “thickness P : 
‘ 4 ; Ales SE e gat Bee JO x 25.00 steel rod a ?s 
: cane) init 
a a ; z 4 as 
we. 
a vce PI eo PS gah pads 
\ $. tt ‘ Lee aoe 


Winnower body 


Mark out and cut to size {see Parts and materials 
list, page 5! rie four panels, the two central 
Mounts, the end mount and the stop (Fig. 2). 


Mark and cut out thehole in the front panel, 

using 4 fretsaw or hole saw. 

Drilt the hole for the fan shaft in the back panel. : 
6 

ae the Stop to one. side panel in the’ correct 

position as shown in. Fig. 2. 


Drili holes to sult the postion of the holes in the 
bearing base (Fig. 1, item @2)) in the end mount 
‘and the central mount Figs. 2, items (S)and <6). 

Then fix the mounts to the front and back panels; 


make sure that the bearing position on the central- 


“meunts corresponds. with the position of the 
drilled hole in the back panel (Fig. 2, item @)). 


Screw the two side: panels to the.back-panel, but 
do not screw the front panel on at this stage (see 
fixing instructions under ‘Assembly’ ;;page 20). 


If a non-adjustable belt is to be used, do 
not bolt the end mount bearing into pos- 
itién. See fixing instructions under 
‘Assembly’, page 20. 


Note 


’ 


i, 


Meme 


4 
Figure 2 ~ F 
Winnower body atte “2 
a % 
. : n Y 
e ~ ., . 
; bd 
» > 
aw > . 
So 
z . - oy. fees, . a 
, : 2 DESCRIPTION. “REMARKS”: ee og 
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eee s: : : 
: “a a4: {STOP | J] WOOD 18 THICK 
¥ . * = oa. aa s : — a 
5 {CENTRAL MOUNT 2° | WOOD.22.x 44 ; : 
ee Pd be ck 
> 8) |g J END-MOUNT. 28 fot | wooo azxaa |. F 
' 4 ' ver a 
es @ . ae . art eee hs 
9 @ TYPICAL SCREWED-ASSY OF “* = 8 2 oes é ed 
“ iTeMs &G) TO @,. ®-to @ ‘ po = fe. = 
re "aos J] 9 | WQOD SCREW. 12} STL 45 LONG » 
& © to @ Re Me eae tes bay Eas Tames aren 
x : thecal 2 | 49 WOOD scREW |} 14’ | STL 30, LONG | ag Xe, Be aay 
i - : ~— ae ” 
, ; 
oe NO es ta 
7“ aa toa 1 roa. 
33 “TELL & 2 
“ ie 5 
ee 20° . t 4 
ae afte 7 
; '" | 
1j sea . 
ia = . 
Li oi 1 
: oi «68 ; 
2. 3 a 
wes : = 
‘ 2 4 
180 RAD! en 840 
a. 
, 
” 6 a 5 3 


body. 


Wind case 


Mark out and, with a fretsaw or hole saw, cut to 


size (see Parts and materials list, page 5) the 


‘two! pieces of wood for the*wind case drum body. » 


(Fig. 4). 


Cut the three spacers to correct lengths and glue 
and nail one end of each of them in position on 
one side of the wind case drum a only at this 
stage. 


Mark out and cut'to size all the other wooden 


_ items required for the wind case. 


pan : 
Fix the stiffener to the backing strip, then fix the 
backing strip. to that side of the wind case drum 


. bod¥ fo which you have nailed the spacers. 


| Fit the ether side of the wind case drum body to 


the backing strip, make sure that it is in the cor- 


‘rect position, then glue and nail all the joints 


including the other ends of the spacers. - 


Next fit the top boards and side boards with nails. 
and glue. 


‘Cut the three covers and drill small holes to take 
_ the fixing nails along alli edges where required. 


Bend the covers to shape and fix ther it in position 
with nails and glue. ° : 


' Finally, fit the three gussets in position and the 


wind case (Fig. 5) is ready to be fixed into the 
winnower body. » 


_The two chutes can be made at this stage (Figs 6 


and 7} but do not fix them to the wind case until 
it (the wind case) is assembled in the winnower 


Figure 4 3 - ; ; 
.Wind case : an are : . . 
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= DESCRIPTION | © REMARKS 
p= z +! 
et $ 
| 5mm THICK 
1 | DRUM BODY 25) eevwooG 7 
Tmm THICK \ 
2 | COVER 1} ALUM ALLOY | . 
5mm THICK 
3 | BACKINGSTRIP | 1 |p 'vwooo | 
. —~ a ‘ STN ETN : . |} 18mm THICK 
7 (6) fs) (2) (21) 4 | STIFFENER ® | peywooo 
: . : v4 | 5mm THICK , 
r 2 5 | TOP BOARD 1 | oe woop i 
! Smm THICK 
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-_ 205 . zt , 
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GUSSET woop ae a nee 
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sawcuT @ oe LUM’ ALLOY 
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NOTES 
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ee 
; 2}. €iT ITEM (@) ON ASSEMBLY 
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f . x 50 LONG MAY BE GLUED & NAILED 
y L| TO THE CORNERS OF ITEMS 


IF REQUIRED. 
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Figure 6 
Large grain chute 
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Saddle 


Cut all pieces of wood to the correct length (see “le \ > ae to. ee 
“Parts and materials list, page 5). : oe akg 


Mark out the positions of the side members on 
the legs, then screw the side members to the STG tet eta a, 
legs, using carpenter's glue omtite joints? Make Let - 
sure that both pairs of fegs incline at the same, --_ 

angle so that the saddle will stand firmly on all | ae : 


four legs. — ' a 
= - ae 


Next mark out the positions.of the side rail, then a 
screw and glue them to the legs, again making a 
sure that the saddle wilLstand firmly on all four io 

legs..Check this before finally tightening the oe 
‘screws (Figs 8 and 9). a ae 7 Z 


‘ Figure 8 
Saddle 4 
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[-} uw 
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= | vescrietion | ° REMARKS 
= 2 
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3. MEMBER 2 | 20x 44 woop 
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§ 4 
= NOTE 
GLUE ALL JOINTS BEFORE SCREWING 
\ ; 
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ITEM @. TO Cy 
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Fan 


Mark out and cut to correct size the eight fan 
biades (see Parts and materials list, page 5). 


If wood of the required diameter is not available 

for the fan boss, turn a piece of wood to the cor- 

rect diameter in the lathe. Alternatively, the boss 

can be made from wood of square section by 

planing the four corners to make an octagon (i.e. 
_ with eight faces). ; 


Drill the hole through the centre of the boss to; 
take the shaft, fit the shaft through the boss in 
the correct position, then drill a small hole 
through the boss and shaft, and secure the boss 
to the shaft with a pin. Ss 


» Mark out and cut the grooves for the fan blades : 
and glue the blades in position (Figs 10 and 11). . a > 


Fan 


Mark out and cut to correct size the eight fan 
blades (see Parts and materials list, page 5). 


If wood of the required diameter is not available 

for the.fan boss, turn a piece of wood to the cor- 

rect diameter in the lathe. Alternatively, the boss 

can be made from wood of square section by 

planing the four corners to make an octagon (i.e. 
. with eight faces). ; 


Drill the holé through the centre of the boss to 
take the shaft, fit the shaft through the boss in 
the correct position, then drill a small hole 
through the boss and shaft, and secure the boss 
to the shaft with a pin. ~ 


Mark out and cut the grooves for the fan blades 
and glue the blades in position {Figs 10 and 11). 
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4 “Nate Cover the hale in the front panel of the 
Assembly. 


4 _ body with expanded metal or fine chicken - 
wire to avaid accidents (inctuding’ the risk 
“ of loose clothing being drawn into the 
fant. ws 


OWEI body so that 
a stom which is bxed to 


sa to the side pane! with DoS 


re) y the wand 


i case py Sate the shatt 
ari ing on the ere nanel of the win- 


ther end of the fam shatt into the 
he-franmk. panel of the body and fix 
the ani nt panel to the side panels of the body. 


ihe fan will rotate freely. Some «2. 
es es sid enlarging the boi. 
y 5. [fF the blades of 
2 SIE $f t the wind case, the ba 
il be removed with a-weod file or 
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fhe fan shan 
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sure with small oails. Figure 12 

Sed chute, 
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“meant Fit and righte io “the third collar ¢ on nthe énd 
of the:shatt, _ ‘te. 
Fin the sma pulley onto the end:of the fan.:: 

spate, make sure that itis in dine with the Jarge 
pal ey, ther tighten: aa ne ncn 
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b the belt round the two pulleys ifthe beln 7 
sed is not adjustable do ns 


not bolt the large.pulleys 2) 4. ee eee 
ee be a ngithe end. mount, untit-the tension is:com. 0 ee oe a 


Then batt the bearing: to the end Mount: 
The winnoweris. now ready for: use, ee Pts 
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Figure 18 
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Tropical Products institute 's a British Governiment organi isatton which’ co- operates: with 
in helping themy-to denve greater benefit from their plant and aninial 
ialises -in. problems which arise aftér harvest and is. ready to piguee 
ation and advice or-these problems if reGhagsis are addressed to: ~ : 


, 


WC 


Sey tee 


COU 


it Spa 


Maryn 


The Derector 


oducts Inmsticuite . ; . ; 
2 Gray's Iner Road —_ C. Be 
London WCIX 8LU e aS ey 


Rural Technology Guides 


Tia Gur ORE of this sernes. of Tropical Products institute publications , is: to provide working 

' devices. Or techniques suitable for gage in rural communities. ‘Each. guide is fully illus-, 
gd writtert in simple, pracii¢al langu ather than in complex scientific terms, so-theat 
a reacker Can BS8 


techrigue daseribed. 


eh 


"he guides are intended principally for extension workers, instructors and other field staff in 
development, However, itis hoped that they will also be useful to anyone who is interested 
and can follow the pictures and inggructions, 


2 bewig publiahed in English and each publication will, therefore, be useful only in 
engiah language ts widely used. For other areas, it is suggested that the text’ 
» Lrandlated into the local language and reproduced locally, It may algo be 


Sy = al 4 


Phe pnistiture will be pleased to give advice to anyone intending to reprint this guide of to make” 
sal Halas from the illustrations, Requests 1a, such advice should be sent, with full details; to.” 

the -Head.,.Publications, Publicity and Public Rel ations Section, Tropical Products Institute, at 

ite above BOGrESS. 


8 ig Usefulness dnd then, if he wishes, make the device or carry.out.the. 


evisual aids from the pictures in the guide, for the use of instructors and-other’... | 


